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VdTcn 11 A61K-007/13 Based on patent WO 9735550 

JP 3192657 B2 15 A61K-007/13 Previous Publ. patent JP 11507067 
lie co-»oonc ^^^^^ °" Patent wo 9735550 

US 6379395 B1 A61K-007/13 Cont of appi ication WO 97FR506 

Cont of application US 99155211 

Au * . /n . X .., of patent US 6179882 

Abstract (Basic): WO 9735550 A 

Composition for dyeing keratin fibres, particularly human hair 
comprises, in a suitable vehicle, (a) a coupler comprising at least one 
pyrazolo-pyrimidine-oxo compound of formula (I) or its acid addition 
f onA M . oxidation base (colour precursor) R1 = H" 

1-20C a kyl optionally substituted by one or two groups R; aryl 
optionally substituted by one or two R; or a 5- or 6-membered 
heterocycle containing at least one N. 0 or S atom which may be 
substituted by or 2 R; R = halo, N02. CN. OH. alkoxy, aryloxy amino 
a ky ammo, acylamino. carbamoyl, sulphonamido. sulphamoyi imido 
alkylthio. arylthio. aryl. alkoxycarbony I or acyl: when R1 = alky I 
aryl or a heterocyclic group, then it may be linked to the ring C atom 
via an atom 0, N or S (i.e. R1 becomes XR1 where X = 0 NH or S) • R1 
may also = halo, acyl, sulphonyl, sulphinyl. phosphonyl. carbamoyl 
su phamoyl. CN. siloxy. amino, acylamino. acyloxy. carbamoyloxy 
sulphonamide. imido, ureido. sulphamoyi -ami no. alkoxycarbony I ami no 
aryloxycarbonyl ammo, alkoxycarbony I, ary loxycarbonyl or carboxyl; R2 
- H halo such as Br. CI or F, acetyl-amido, alkoxy, aryloxy acyloxy 
M^V^ ?L alkylthio, heteroarylthio. heteroaryloxy, thiocyano 
N,N-diethyl-thiocarbonylthio, dodecy loxy-thiocarbonylthio 
benzene-sulphonamido, N-ethyltoluene-sulphonamido 
pentaf luoro-butanamido. 2. 3, 4. 5. 6-pentaf luoro-benzamido 
p-cyanopheny I -ureido. N. N-di ethyl sulphamoyi -ami no, pyrazolyl 
imidazolyl, triazolyl. tetrazolyl, benzimidazoly I 
1-benzy I -5-ethoxy-3-hydanto i ny 1 . 1 -benzy I -3-hydanto i ny I 

I r I ' ""^^^^ ' f "'^ ' oxo-3-oxazo I i d i ny 1 . 2-oxy-1 , 2-d i hydro-1 -py r i d i ny I 
a I kyl am I do, ary I am I do. NR4R5, carboxyl or alkoxycarboxyl ic radical: R4 

CRsT LTRe'^'L^Ri'''"^'^"^'^ = "^'f^--* = ^0 - 

UhuamtIJI compositions are used especially for dyeing human hair. 

ADVANTAGE - The system gives strong colourations with a rich 
palette of colours: the reagents are non-toxic: and the colours 
produced have good fastness to light, weathering, washing, permanent 
waving, perspiration and rubbing McriiwnenL 

Dwg. 0/0 

^'iin.I^r'"^' OXIDATION: DYE: DYE: KERATIN: FIBRE: HUMAN: HAIR" CONTAIN" 

PYRAZOLO: PYRIMIDINE: 0X0: COMPOUND: COUPLE: OXIDATION- BASE 
Derwent Class: D21 : E24 

International Patent Class (Main): A61K-007/13 
File Segment: CP I 
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!± 2 <OR»T'tt^lC««i^n^>:T U - JW* ; iJ'^^ < 1 1 

^md^(cfe-&^BgT'ab^ (Ci(7)«^l±R, liXRi t^f 
19. X = 0, NH, ST-ab*) ;Ri1±4^c, /nd-j^^ 

5 K^; •^i/'f K*; x;i'7T^-i';UT5ya; t;U3 
^v^JU^'-JUT 5 y* ; T';-;l':^^->:*Jl"i^-JUT 

--K^ ; * ;b.+r^ v ; 5:5^1" C: i: ^ ■BTtlT-ab "9 ; 

V*; ^:tvTy»; N, N-v^^^u-f-j^-* ^u^'-^'u 

K*;^>5'7;l':tay5'>T5 K*; 2, 3, 4, 5 

* ; fcf 7 y ; 5 ^v; ; b r ; 

y> h -f::.;!.* ; 5, 5-Vptf-Jl'-2, 4-v:t^V-3 
v-;u ; 2-:i-^v-l, 2-vt: KD-l-kf 
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'J ; t;u^ jut 5 k ; t -;u7 5 K ; n R" ' 

R'^'»T\ R" ' St>'R' ' f^litaa-r-?) ^><7)T' 

t/ZulitBilt. C = 0»*/-^l±CR-i ?-St, R^liRi 

#Mit»o 2. itf^^ (I) <DR,m:^K yi(.mm^ ; mmt ■ 

?-T-Bei?it/i7ji-;u ; Ci -Ci T;i'^;w. Ci -C^ 

ftS/jtiCi -C^ T)i^^)i^T 5 y* ; ^>v;bS ; 

Ci -C4TJl'+;l'. Ci -C-iTJ^3#v, - 

; Ci -C.1 T)V^)\^T I y ; f-^t^JiV, 7 

20 y-f^ji/^; (CH2) p-x- (CH2) ,-OR' mx\ p 

S.l/q75^|H]— f /itiffijl-t^ 1 ^^fj 3 (TJ^fiT** , R 
' (iH47tl±p«^Ji'-C-$)'). X;{|5BI*ll?-t;l:!±NR" 
SrS^L, R" *57K^*fw(iy ^;u*^U ; Ci -C4 li K 
ai(rvT;u+ji' ; Ci -C4 T 5 y Tju^;!^ ; Ci -c^ r 
;i'^;i'T5y ; Ci -C vrJU^Ji-T 5 y ; t'J-ji-t 
5y ; y b^->, a. hdr->a?>'7iy J: f531*?^n 

/NU'j^v ; *;i'*'^v;i'* ; (Ci-Ct) tjuh^v:* 

; 7 — ;l-:j-^v* JU^'— JU ", y^JU-^^t ; 

30 ; yx.-)V^t ; y 5' ; vry ; 

K«<75ffi)5£t;o 3. ft^^ (I) oR,»75^ 7m; y^ 

yjL—)V ; ; 4-^'DD7i — ju ; 4-y b^v 

7i-;v ; 3-y hdfv7i-;v ; 2-y h^v^i-jv 
; > V ju ; t; 'J v y U jwSI/ h V ^— ;u J; iill? 
h 'J 7JU:toy'5^;v ; H Kn^E-vy 

; T^yyf-ju ; y h^v-^ b^v ; y-^^i-TS 
40 y ifciiJ^^JUT 5 y i/jiivy ■5";i'7 5 y ;5f7JU*'dr 

->7y ;75-ib=5r^PJ:"9SiR^n-5.^t*il#Siti-'Sft 
jj^Jli t/^i±2 (iie*t<7)aBS:!^o 4. -fb^^ (I) <75Ri 
tK* ; y -^ju ; ^^ju ; 7i-jv ; h^u-r ju ; 4 
-^aD7i— ;^ ; 4-y h^v7i— ;i' ; ^>'y)U ; h 
iJ7;l/:i-oy -^Jl/ ; i'Dn ; y h drv^T^wtio. h dp 

; ^ju.-K^vS ; y^;i'7 5 y tfzii-J ^^)i'T 5 y* 
; ->7y ; y)miK^ix^^ timm.ti-i> 

tn^m i~tm<r)m.mc 5. it^^ a) <7)R2^75«, 

50 tK^H?-; Ci-C4 7;1'3^-> ; ^^y^v ; vNDy> 



(3) 

3 

Bl-s Ci -C4 t;1'^;1', *;1'*'+v;k }-')y)\^t^ 

p«-?^;U*T'SJ^$^t7t:7iy ; T'y)l^t^'ym ; ^ 
yi/)Vt^^y ; Ci -CiT]\^^)V^t ; v:!L=.)\^^t ; 

7;V-:tD^^;l/^Tttift$iX7t7i-;l'-f-:^- ; Ci -C4 

t;w^j^T5 k ; 7i-;i-T5 K ; nr'" r"*t\ 
<, Ci -C4T;u^;i^> Ci -Cj t: Kn^vT;i^^;i' ; 

(7)v^-r:!t35^-:S(-ie«<^a.)S!t^o 6. -fk#^ (i) <or2 

; 7x-;U:tdrv ; 4-^f-;i/7j:.-;i':t^v ; Tv;!^ 
+ v ; ^>v;^^^-> ; :^^)\'^ttfz\tJ^f-i^'f-t 
; ; 4-^5^;i'7i-;i'^:t ; 2-tert-y 

; T-b^' ^ K ; 7i-JV7-t5' 5 K ; 

»o 7. -fk^^ (I) or2*75^ 7k*;*im;^b^-> 20 
; ^jiy+v ; '^>->';i':^^v ; Tv;w:t+v ; r-fe^ 

^mii-t-sW^SetcKlfecoia^t/o 8. -fk^^ (I) 

/Nn^r'>\ Ci -C4 t;1'^;u. C\-CAT)\y 
CiTi^^n^'f-^. y-f-V>v'*:t^v, T$y. 

$il7t^>v;V' ; Ci -C4 Kndrv7Jl'4r;l' ; Ci - 

C4T 5 y TJi'^^i' ; Ci -C4 t;1'+;ut i.jr)\^^)\^ 
; T5 y ; Ci -C4 T;^^^^T 5 y ; ^Nny> ; h >; -7 
jV;i-Dpi^;i.75-f,^:*^J; C t SrilflSti- 

'S) W*J1 1 ^ 7 <ov»-f JiUK«<oafiS;^o 9 . 
<k^5^ (I) OR:,S.!>'R4^^ 7X« ; C, -CT^v+^w 
;y^Dr> ; T^y ; Ci-C4T;L'^;i'T5y ; t'J- 

;i/ ; T$yy^jvS/::f±T^yj^-5^;L' ; hV7;i^:tapi 40 

8 tcRm<7>ffl^tio 1 0. \t^^ (I) t7?R3S.t/R4 
*^ i^^s y-^;K j^-?^;k v t'o 

ayf-;l/, J^^, 7^y. y-^^Jl^T^y, aif-Jl-TS 
7a. — 4-;^ an 7i — 4-y h^->7j:.— 

msmo 1 1. (I) o^b^%*^ (i) t^-^i^' 

yVX3[\, 5-a]tf'; 5 v>-7-:t^V^k^ia : 

50 
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(ii) T^<7)tf7Vn[i, 5-a]kf'J 5 vV-S-:*-^ 




>=< 

rn^^— JlUfS«<7) (7) t [Wl^i(7>:ftP^^;ti-^] t» 4^ 

\z%m<^mmo 1 2 . ii:^^ da) (Dit^m\ ^ 

;iy, ^h^v. h 1; ^Jiypj-n^-^;^, :;^7 /t 
Iti/TJ ; ^^L ; • R2;6^ 

v^^L ; • R3 1 R4 5&^ TK^tTK* ; 7jc* 

*M^o 13. <b^^ (lb) ^7)ib^"it^7i^ Ri^ R2. R 
3 ®.t/R^ ;0^1t*Jl 1 lcoK«tm$oEf*^^i-^^>^^ 

^^r^o 1 4. (I) <Dit^m\ • t:^v'n[i, 

5-a]t: U ^ v>-7-:t>. • 2 -^^l- 1: ^ v'n [ 1 , 
5_a]tfU ^ v>-7-:t>. • 2 -7 aL^;Hf ^ V^n [ 1 
, 5-a]tfU^ v>-7-^>. • 2-:^;U.if:3evt:^y 
n[i, 5-a]t:i; ^ vv-?-*^. • 2-^^^^'f-^t: 
^V*n[l, 5-a]t:U ^ v>-7-:t>. -2, S-v^ 
^;vt:^yn[i, 5-a] tfU ^ v>-7-:t>^ -2-7 
ai^;l.-5-yf-;i't:^v'n[l, 5-a]t:V ^ v>-7- 
:t>. • 2-:^;^4^>v-5-y •f-;i-l^°7V'n[ 1 , 5-a] 
If'; ^v>-7-:t>. • 2-X-^;l.'^:t-5-y f-;Vlf7 
V'n[l, 5-a]t:U ^ v>-7-^>. •2-y^;l/-5- 
b i; 7;i':tDpJ •^;ut:^ya[i , 5-a] IfU ^ v>-7 
• 2-7:n:=-;ly-5- b M 7;l/:t ny •f-;l/ti'7 V'n 
[1, 5-a]t:U ^ v>-7-:^->. • 2-:*;l'^^^v-5- 
^ ij 7 ;U'5j-n y -^Jl. t: -7 ^/n [ 1 , 5-a]liU ^ v>-7 



5 

a[l, 5-a] t: 5 v>-7-^>, • 5- b U ■7;U:t d 
^^;l/t:7yD[ 1 , S-altf; 5 v>-7-:t>^ • 5- 
;>tf-;i't:7yn[ 1 , 5- a ] t: U ^ v >- 7-::t >> • 6- 
*;U**:^vtfvVD[l, 5-a]tf'; 5 ->*>-7-:^>, 
• 6-/!7;l"-K*->-2-p'f-;Vkf7V*o[ 1, 5-a]tr';5 

1, 5-a]t: 'J 5 v>-7-:t>, • 6-* J^--}^■^->-2- 
JIl•f-;^•^:t t:^ V*n[ 1 , 5-a]k:U 5 v>-7-:t>, 
•2, 6-v7!?Jl^**+vt:7V*n[l, 5-a]H°';5v> 10 

n[l, 5-a]b:U 5 v>-7-:t>, -2- (2' -7 'J 
jl.) -e-^f-^m'^V'oCl, 5-a]l;U 5 v>-7-^ 
• 2- (2' -6-;^^;Hi-7 V'n[ 1 , 

5- a] t:'j 5 v>-7-^>. • 3 -x b v * ;U ^1?- 

6- ^^;vfcr7 V*a[ 1 , 5-a] l: 'J 5 v>-7-^>^ • 
2-^^;l/-5-;< b^->^^;l'k:7yn[ l, 5-a]t:*U 
5v">_7_^>-, . 2-tert-7*f-;i'-5-> 7;V:tn^ 
^)U\dyV'm[l, S-aJkf'J 5 v>-7-:t>. • 
Vn[l, 5-a]tf'J ^ v>-5-:t>. ■ 2-J^^)i'\^y 20 
Vn[l, 5-a]tr'J 5 v>'-5-:t>> -2, 7-v>^ 
;ut°7V*a[l, 5-a]l;'J 5 vV-S-tV. -2-7:^ 
^;l-t:7y'D[l, 5-a]tf'; ^ v>-5-:t>s • 2-J^ 
^^■5^:tkf7VD[l, 5-a]tf'J 5 vV-5-:t V, • 

2 V t: 9 V'n [ 1 , 5 - a ] kf U 5 v >- 5 -^i" 

>, • 7-T 5 y ti7 V*o[ 1 , 5-a]t:iJ 5 v>-5-:*- 
- 7-T5y-2-y^;l-t;vV*n[l, 5-a]t:'J5 
>^>-5-:t>, • 7-T5y-2-7i-;l't:7Vn[l, 
5-a]tfV 5 v>-5-*>, • 7-T5 y-2-J-■5^;^f• 
^l;7y■^[l, 5-a]fc°'J 5 -y'>-5-:4->> • 7-T5 30 
y-2-:^;^-i^+vtf7V'D[ 1, 5-a] ti°'J 5 v >-5- 
mib-r^tn^mi nzim<^&^^^o 1 5. ft^^ ( 

I) (D^t^^ffyMt(Dmui£.-AK iMMiA. M:^mi&. « 

0 0 0 STi^ibl 2«»%?ri«i)^^i:*!|f^ti-;5.W* 
3ll 75^^ 1 5(7)V^-fn:!6— JltciefjcomiS^^c 17. -fk 40 

(I) (T^'fk'&tl^i^ 3fefefflfi£tl^*l:U^;*LT0. 
0 0 0 575^1^1 2Sa:%*t&i6^ii:*#mi:i-^W* 
6 (cie^coffi^i^o 1 8. m.i\:iM.mi)^^^y-y^- 

/■?v_T5y :t^i-h-T5 yyiZ-ibSJ/ 

Z k t-t^ il*3l 1 75^ f> 1 7 <^ v^-m^i^— aicie 

ttcoiis£:i%o 1 9. miti^^^K m^i&j&^^mmizn 

LTl^O. 0 0 0 5^^^> 1 2fil:%^i^i6-&:ii:^!|ffi5: 
i: -r W^Jg 1 7!i- 1 8 (7) V ^-fltT)^— :*iclS|£coa.^ 50 
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fto 2 0. mitiAmK Pk'km.im^nm^iiLxiiioo 

. 0 0 0 575^ib6mi%*i^*-?)-<!:*t*®t1"^iS* 

:^ 1 9 {ztm^mf&^o 2 1 . it^^ (I) oit^^m:x 
o<D\^^-rM^-^iztm<Dif5.f&^o 2 2. ^feicjiLT^c 

n-;i^s.t>'i'*'>' 3-^^J^-f• 
75^t>^*^<!;^#mt1--?,W#Sl>i^'b2 1 (;)^^-rit3i^ 
-:fltC|ettCDaffi!t^o 2 3. pHtS^ 3 7J^t> 1 2-C^-i) 

«<7)m^%o 2 4. -affx >J-At;^^(±^';K7)m^•e 
/^jifecoab 'bt9>^B®-e*-5. C i: ?r#iti:i-*ifi*Ji 1 
lb 2 3<^v^-f^^7J— :«Uie«<75ffi)S:!t^o 2 5. fb^^ ( 
I) O-fk-g-t/t/cliiS*:^! 'i^'b 1 5 cov^-rit:^>-:fl(c 

t — co^ibiSft t m-^-k^o-it hirXta^hiJV'y-tL 
xnmmo 2 6. "ry^ymm. mzmts:t'(D\iV<D'r 
y^-ymM<^^it9k^(Otzib(D-)5mzii^^^X. M*:^ 1 

iip $ :ix^> ^fk^j s f-: 14 . mt^m-z-mn t fz\i'Am.m ic 
ia^fk**> ii^ikm*, r)\^iJ')&m<D^mmMRi>' 

jM#?^it;g)i t ?r!t#mi:1-&W*S2 6 tc|S«o:^fto 
2 8. ^—<DW&^zm%i^-^\t^h2 ^e)\^^-fM—-^ 

<?5i«ffl> *fe:^ri :*;|§BJI4. il'-^< t ^^-c7)t:7V'n 
5 v>t + Vfk-^if^^-^^'y-S.O'^^^ < t ^>-<^ 

^<kia*^^*i-'&4ft^t^ V(r>%-^jih:<D'ry'}->mm<D 

p^(Dfzib(n>mms\>zm-ti>o ^y^>mm. ^tct 

n^:i-)V h-S/^i4/x°5-7i-W>vT5 >, t V- 

t * *fe#flfiK!t^t?*fe-r - 1 im^x^ * o ^^kSfefi- 

|tjlE#:S /-:i4||'fki£«t4. m^tfzim^<^'\t^^X'^ 
oT. Kfk^)5K!t^5t?ft^"$a^ i:SMkfi|-fe"W^7SUJ:o 



7 

fiTT- 7 v'D h° 'J < V > ^ v-fb'&ife =t y 7 - 1 L 
i!'^=5;< tib-OTKO-fb^^ (I) : 




T;^+;^T5y^ Tv;i'T5y> *;w^'^'r;^^ 

J; 1 1 /ji± 2 (7) R^Ti£*(cS}^$ 

m S 7t (±5J-*m(7) C 1 - C 2 0 T + ; ±Kcd l t tz 

{i2(DR&X'^mzm.^^ixfzr')-)Vm (0«x.i±\ 7 

I tfzU2(DRmX'^^Azmi^^ixfzi,(7) if 

h^k Kn7'j;i', kr7V*'j;u> hurv'';;!-, -rhy 
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- )}^mt i-zi±5t fzit 6 Mm<^mmm (±m(D^miz i 

LXmOBtmW^l^lZ^t^nJt^X^i cOif^Ni R 
i!±XRii:^l9, X = 0. NH, ST'^)^) ;Ri(it 

^; )i'y^^-y^; ;^;i'*>'T5 ; § K 

* ; ■^i^'f Kft ; x;i^7r-t-r;uT5 ; 7;i^=!^v 
:^;b,-K-;VT 5 7^; T U - ^1^ ^i" ^ -> ;</ - T ^ 7 
ft; T;i^3^v*;i'#-;i'ft ; t 'J -;i'^^->;?7 ^i^**- 
; )i'^.i^'y)V^ ; ^^"t^ i: ^mtX'h ^ ; Rs 

t±> imw^^w^uYyw.^. \n^imm. ^mttzit 

7->* ; T-lr'-f-;l/T5 Kft ; T;l-r3drvft (^l|£l±\ > 
^b^vj^h^^^v, 71.^ ^v:t h:^rv, 2-vTyj- 
> b^v'ai^;l':*;WN'^ h + v^) ; T'J- 

^v, 4--hD7j:y^v. 4-->Ty 7jiy 4 

-y 5' >7>JU--^>T 5 K7jiy4->^ 4-y ^'>7.;l'*::i 
;P7iydfv, 3->f^;l'7Jiy^->^ l-:^7^;l':t^ 

v^) ; T->;W5j-^vft ({?iJx.(df. T-feh^->. :/n/N- 

J -i )l':^^y. ^>y'-<)\yir^y. 2, 4-vi>nn^ 

^ ->7i — ^W^rt, 4-y 5' >7x;W.-^r:;l.7i — 

^yVH'^ir. V n-^.^T^^-^^ 2- (v'aif-;PT 

■^;i.^:tl|) ■,^7-UT')-)V^i!-^ m^\-i. 5-7 
i-;l'-2, 3, 4, S-T^h^VJJl'f-^. 2-'OV 

if, 5-7ji-;1'-1, 2, 3, 4, 5--r b 7V*'; 
^v, 2-^>v*^Tv*';;u;i- + >'^) ;5^:tvTyft 
; N. N-vJl^;^■f•:t*;^*'-;^•^:^■ft ; YT'y)Vt 

a7*5'>7 5 Kft ; 2, 3, 4, 5, 6 > 7 ^ 
n^>XT? Kft ; p-vry 7jii— ;i"!7 i/'T K^; n 

, N-vif-;vx;W7T^^;i'T5 7ft ; b°7V'';;i^ft 
; ■< 5 5^7*'; ;wft ; h 'J r v*'; ^I'ft ; x h 7 v'U ;i-ft ; 

^>X'f 5 :J'-'7'>J ;uft ; \-^y-y)V-b-J^V^y-Z- 
h-1'^;Wft ; l-^>v;U-3-l;^> h-f^jUft 
; 5, 5-->V^;l'-2, 4-vt^V-3- + ^-9-V*'; V 

-^W ; 2-:t^v- 1 , 2-vt: KD-i-k:'j -:/-;uft ; T 

;u^;UT 5 K ; rV-Jl^T 5 K ; NR" ' R"ftT\ R' 



9 

C = 0»47ti±CR.i*SU R4l±Ri<{:|WI^t(7)«R5|^^ 

(7)gSi:Oj^iDta<7)^-t,-o5.^'; • ^^^< i:^)— ^7)g$<|: 
^ ^-tf ^ t ^if#i5: i: i- o ^:#§0.^(7)fl:>&%oB$ t 

eW^iOS^i^^Sg-e^^o ±E<7)jb^j^ (I) coRi 
; 7i^;u ; >'^^>5r'>J[^:f.-eg1^^:^^/J*7 j^-;^ 

^^l-. Ci-C4T;^::3^v. ^ h n^, T^y*> 

^^n^mmm; hvy)i^:t^j^^)i^m; (CH2) p- 20 

X- (CH2) g-OR' pS^/q^^^l^-^ TL'iiffii* 

0. X;*^WJ^.?'S7tiiNR" ^^L. R" ;i^7jc*i/c 

ti^^^vs-^L ; Ci -C4 n Kn:^vT;i'^;i- ; Ci - 

C4T^yT;u^;^ ; Ci -dr )V^)i^Ti y ; Ci -c 

C.i) T)V::i^i^iJ)\^^'^)\^\ ^m^^i^ 
^»7i^tf*tv^o ±fE<7)fb^^ (I) (DRim(D^r- 

; y \ Y}V^ )\y \ uuy \ 4-> 

v-7jii^;b ; •^>v;i- ; v ^} y ivt ;^ ^ )\^ \ ^ u \ 

^ (I) <50R2So4»'eii> 7X^1^.?- ; Cj -C.J T;wn^ 
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; 7 ; ^^^y^W^^. Ci -Ci t;1' 

I K ; NR'^^ R^'»^\ R'^^St/R'MilWl-f fcliffl 

V :^ ;K ^ V JSr ^ J: 19 ^ ^^ ^ mm t L 

v^o ±Kfl:^^ (I) oR2»o>i^'e(i. 7X«;^1«^ 
> b^vS /jli^i h^v ; 7^y^v ; 4- 

^ ^ K ; 7j^::^;i'T-t^ ^ K ; i^;wT ^ y ; i^'^-?^ 

;^ ) ;^^)VT ^ J i)-h^j:hm^^im^K^ix^ i 
«9ff*Lv-o ^h\z\t. R2&i)\ 7X*;ta«;^b 
; vj^y + v ; ; Tv^t-^^v ; T 

K ; vy-^;^T^y75^Jb^^i^J: 9ig4f?^n^» 

'r:^hZ,hm'i'tL\^^o ±M<Dit^^ (I) OR.®:?7 

tt* tcSi^ ^ ixfzmA t fz \t6^^m(r> C 1 - C 4 T ;^ + 
; 7ji-;i^. >^>n>>^>, Ci -C4 t;^^;^. C1-C4T 

J -c.iT;U'^;i"^pe-. y -f-uv + r^y^. 

hWR^iX^-tfz\t-(D^Xm3:^iltzy ; 
> v^i^S ; y-^;^, ^ y 7°n Ttrliy h 

^>'tra^^^n/::-^>v;U'* ; Ci -C4 Kn^^vT;^ 

; Ci -C4T^ yT;u+;v ; Ci -c^t^i^+^wt^ 
yrju*;!^ ; T^y»; Ci-C4T;i'^;i'T^y»;7N 
n>5r'>\ m^lf^MMtfz\t%m\ h U 7;l':toy 
ib^r^PJ: Lv^o R3&t/R4» 

<7)4^T-ti. tK* ; Ci -C4T;v^;i- (1?flx.ii\ y-f-^u; 
\ -(yy^u\£)V) \^^uyy m^\t. i^*^ * 

; T^y ; Ci-c^T^i^^^i-T^y (i^ijx.(i\ yf- 
;i.T^y. :i:-^;^T^yi/::(ivy-?-;i'T^y) ;tu 
(^Ox.li\ 2-> 3-*7t(i 

4-.^ nn7 ji^;^. ^-ttzltA-^V^^'yV:^^ 

3-4/s:(i4-T ^ y 7-x:=-;i', 3-i7l:(i4-y 
v7jiij:^;Ix, 4- h U 7;b:tDy -^;l/7 ji^;^) ; 
v;i/ ; t: Yu^i/ ;i^)Vttz\t}^ Yu^i/oi^-^jv ; 
y y^;b^ 7t(iT^ ; h V 7;i-:tny 

^^Sct Lv^o Rj 

S.t/R4:*^ 7K*> y"^;l-. i-f-^W^ ^V7'nb';l-^ b 
1; 7;i':^ny mM. T<y. yf-;^T^y^ j::-^ 
;VT<y. 7x-::i;U, 4-^ nn7:n 4>y 
7i^;i-^-^b4^'i)g*J: i9SJi^?n^»-(?ab^^i:*^tft 
Lv^o ^ffeB^^TDft^^ (I) 0^l:^-tli:LT»4Lv^ 



(7) 

11 

it^^tLXli. (i) T^c7)e^^/n[l, 5-a]eu 




10 



20 



R, R5 



^ (la) ^^fb-fe^tl^T^^FUt LXli. • R]:i\ 

-e^n. tK^^tK* ; 7mt^ 'f-)V ; ^;ui:7jc« ; 30 

^ V ;u 1 7KK ^ ^i" ; ^> <7:>:^^'a5. nTt^-eab ^ o ±fSf 1: 
(la) (^it^^tLXlt. #ti. • li'^V'n[i, 

5-a]t:U ^ v>-7-:^->'^ • 2-*7^^;U'ti^ v^n[ 1 
, 5-a]t:U ^ v>-7-:t>. • 2-:;^;i'>'K^i-tf^V' 
n[l, 5-a]eu 5 v>-7-:i->. • 2-:i^-^;v^^t: 
7V*n[l, 5-a]tiiJ ^ v>-7-:^->. -2, 
f-;l/k:^y^n[i, 5-a] t: U ^ v>-7-:t >. • 2--7 40 
x^;P-5-^-^;i^t:'7yn[i, 5-a]t:'; ^ v>-7- 
• 2-:^;W'-K^'>-5-;^'^;^t:^Vn[i, 5-a] 
li'U ^ v>-7-:t>. • 2-:i:-^;^^^-5-^-f-^^t:^ 
V'n[l, 5-a]t:U ^ v>-7-:t>^ . 2-;^•^;l--5- 
^ ^ 7;^:^ n^^;]xt:y V'n[ 1 , 5-a] If U ^ v>-7 
• 2-:7ji:=.;i/-5-bU7;b3fn^f-;l't:^yn 
[1, 5-a] 'J ^ v>>7-:^>> - 2-^ )l^^^^iy'-b- 
-:t>x • 2-J^'^;^-^:t-5-h 'J P^^iWtf^V' 
n[l, 5-a]tfU ^ v>-7-;j->. •. 5- h U -7;^:^ n 50 
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>^;vt:9Vn[i, 5-a] t: U ^ v>-7-:i->> • 5- 
^^;i't:^yn[i, 5-a] t:U ^ v>-7-;^>^ • 6- 
:^;u#^vt:7 V^u[ 1 , 5-a]lfU ^>^>-7-:t>> 

• 6-:^>'^'i^'^v-2-^^;l-b'7V'n[ 1 , 5-a]^:';^ 
z;>^7-t>. ' 6-*;^'-K+v-2--7:ii^;Wtf'7 V^n[ 
1, 5-a]t: U ^ v>-7-:f • 6-:^;^^'^v-2- 
:Il^;l'^:^- 1: 7 V'n [ 1 , 5-a]tfU < v>-7-:t>> 
•2, 6-v:^^l"-K^vtf7 V'n[ 1 , 5-a]lfU^v> 

-7-5}->, • 2-^-f-;V-6-J:. h^v:^;!/?^-;^:^^ 
n[l, 5-a]t:V ^ v>-7-:t>. •2-(2'-7V 
;^) -6-^^;^t:^v'n[i, 5-a]\:£') ^i^y-? 

• 2~ (2* --^j:.^;!/) -e-^-f-^Hf^VoLi, 
5_a]t:U ^ v>-7-;^->. • 3-J:~V^iyiJ)l-^^^)l^- 

6- ;<^;Ut:^V^o[l, 5-a]t:U ^ v>-7-:t>> • 
2-^f-;i.-5-pi h^v^-f-;^t:'7y'n[ 1 , 5-a]tfU 
^v>-7-:t>> • 2-tert-r-^;i'-5-h U "7;^:^-n^ 
^;i/t:^y*n[ 1, 5-a] ^ v>-7-:^>> 

lb) (T^it^^mHtLXl:^. Rj. R2^ R3RI/Ra:^'± 
tiit^^ (la) (T^ffc-g-if^cT^^JtcK^LTttltl^^^P** 
*1-^o ±mt^^ (lb) (7)fi:^tt^t LTii. 

•k:^V^n[l, 5-a]t: V ^ v>-5-:t>. •2-p«^ 
;wt:^v'o[i, 5-a]t:'; ^ v>-5-:t>. -2, 7- 
v^^;Vlf7V*D[l , 5-a]li^J ^ v>-5-:t>. • 

2_-7a^^>'Hf ^V*n[ 1 , 5-a] tfU ^ v^>>5_:f 

• 2-^^;^5^:tt:v V*n[ 1 , 5-a] t:i; ^ v>-5-:t 

• 2-:^;V^*^vtr-7V*n[l, 5-a]tfU^v>- 
5.;j->^ . 7_T^y b''^>/n[l, 5-a]t:V^v>- 
5_:t>. » 7_T ^ y-2-p«-^;l-t: V V^n[ 1 , 5-a] 
tf';^V>-5-^>. • 7-T ^ y-2-'7 Ji:^;i/t:-7 V' 
o[l, 5-a]tf'J ^>^>-5-^>. .7-T^y-2-^ 
^)V^:^}^yVXJ[l , 5-a]l: V < v^-5-:^ 

7- T ^ y-2-:;^;i"i^^^vt:7V^n[ 1, 5-a]lf V ^ v 

^'Psimi. mmmmms 91, 1 0 3-^. HP«#i^its 

m9 2/0 434 9-^Simffl#l^ffill3 20, 764 
■^S.^/TBBO:S:ffitCfett^^XTV^^ : -C. Musante, Ga 
zetta Chim. Ital. 73, 355, 1943; • H. Dorn, Liebig 
s Ann. Chem. 707, 141, 1967 ; • H. Dorn, Liebigs An 
n. Chen. 717, 118, 1968 ; • P, Arnold, Angrew. Chem 
. Int. Ed., 13, 206, 1974; • K. Takaliashi, Synthes 
is, 794, 1985; • C. Vicentini, II Fannaco, 47, 
(7, 8), 1021, 1992; -K. S. Hartke, J. Am. Chem. S 
oc, 81,2456, 1959 -C. B. Vicentini, J. Het. Chem. 
, 26, 797, 1989o ffc*^ (D (^it^^Wt. ^feffllS 
^^mm^ntX^'oO. 0 0 0 5yj-ibl 2S4%?rcSi6 
^Zt:fyWL<. ^hiZit^ CCOfiilC*^LT$l3 0. 
0 0 5;4^?>6m»%5rt&i6^::fc7i^»S Lv^o ^^^M 



(8) 




13 

i;. Tti<7)it^^ (II) : 



(II) 



y V; Kn^vT^u^^w^ C2 -Cj ^°') t. Kn^vT;i^^ 
;i-t/il± (Ci-CO T)i-=i^'y (C1-C4) T;b^Ji^ 

-C.^y KnifvT;w*;i'tf^liC2-C-,:^';t: K 

TtliCi -Ci t: Kn^vT^l^ndrvlS^r^L^ Rsli* 

^^tl^r*lf-5>-i:^*-C*§;&o ±ie^k*^ (II) icijv> 
RTA^TK^H^-J-m-eab^^^-fe-, RsS-i/Rcs:***^ 
ll?-=Sr«L^ RT^J^'Rstra— t:Jb.5>-t:6^-iifS L<, R 
:-^^/'^nY>W.J-'S:^-tiM^li. R5> Re S:f/R« tJ^'tK* 
Lv^o ±tiit^^ (II) c7)/N-9 

vT5>. y-f^-h^V'f l-->->'T5 2-'fV7'nlf;v 
-/N-^-^i-l'^ vT 5 >^ 2-;3-b Kndrvjnf-;!/:^ 

>yT5>. 4-T5y-l- (/?-y h^->Jif-;v) 

it^^ (III) lc^B^i--5.<k-g-tiSf/ca'bwSti:0'(t 
Q, Q. 





(III) 



20 



30 



40 
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liCi -C4 t;!^^;!^^ Ci-C4^y Kn^->T;w^ 
C2 -C4 t: Kd#->t;v4^;i^* fcliCi -C4 T 

R.oSt;'Rlll±^ P-T-^>ffiiltTfc<l: <. *«If.i^* 

-(CH,); ; -{CH,)„-0-(CHj)„; -(CH,)„-CHOHKChy„ 

±l5S1^x nli0^^f7 8O^S5:T-fe«)x ml±0;4-^4CO 
SiJcT'^^o ±IEft:^^ (III) oiix (7i-;w) 

7;V^^>v7 5 >(754^T'li. N, N' -H'X (/9-Ii K 
nifvjc^;u) -N, N' -tf;^ (4' -T5y7i-;U 
) _i, 3-v*T5 y-2-7'nyNV-;l'. N. N' -t*7> 
(,.9-t: Kn^rvJ^f-;!') -N, N' -tTX (4' -75 
y7ji-;v) Ji^w>v7 5>. N, N' -ex (4-7 
= y7i-;u) T- h7y^^>v7 5 N, N' -tf 
X (/9-t KoJf-vJ^^;!/) -N, N' -trx (4-7 5 y 
yjL^)l-) T-h7yf^^>v7$>^ N, N' -Ifx ( 
4_p(^;l,7 = y -7^ — Jl-) -r h^y ^^>v7$ >S. 
I/N, N' -tfX (j:.-f-;l') -N, N* -kfX (4' -7 5 
y_3' -y ^;l-'7i-;V) j^^Ix>v7 5>, 

(b <7)@$ i: oMSnta^^tf s 1 7j«-e 1^ o ivh<Dit 

(III) COlfX (7i-;l') 7;W^U>v75 ><7) 
cfCli, N, N' -t:*x (^3-t; KD^vJi-?^;W) -N, 
N' -tfX (4* -7 5y7jiJ^;l.) -1, 3-v7 5y7* 
u^nV --'I'f /i!±, -g-cDlJt <7)i^jDta<^v>-r^X;5^75^#tC 

;K7)tt.T-f±. #1;. Tie(7)^t:^^ (iv) \,zm^-ti>it^ 
OH 



(IV) 



, -C4^y t: KD^v7;i'^;l'. (C1-C4) T)V=i^ 

> (C1-C4) 7;i'4r;V'*7ttiCi-C4 75y7;i^+^i' 
C4 7ju^;i', Ci -C4^y Ka^v7;v^;K C2- 

C4*''J t: KDdfv7;i'4^;K Ci -C475y7Jl'^ 

->7y (C1-C4) 7;u4;v*fcl± (Ci-Ci) 7 
;V3#v (Ci-Ci) 7;b^JV*«-SL. Ri3S.t/Ri4 

±lEw^b^^ (IV) ^^■«7-7 5 y ^xy-^u 
li. y<^-7 5y 7iy-;i', 4-7 5 y-s-yf^^i'Vi 
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-3-1; Ko^->^-5^;V7i /-^b^ 4-T5y-2-;><^ 
;V7i/-^l', 4-T 5 y-2-t Ko if ^;l'7xy 

4-T5y-2-> b#vp<^^L-7iy-;i/. 4-t 
?y_2-T5y>^;u7xy-;i'at>'4-T5y-2- ( 

<7)^v±lci3v^-(:**^l-a.i3S<;t/'t'lC'ftffl ^^t^SS-ft^-x t 

(C, 2-T5 y 7x7-;!', 2-7 5 y- 1-t Kd:^^v-- 10 

;i^^>-tf>S.J/5-r-tr^' 5 K-2-T ^ y 7xy-;i', 
IgB^co^-fe:^?* V Sl^ til* t L Tftffl DTtg 

(C> 1?!lxii"2, 5-vT 5 y tf'J v>S0'"-?-«0S$tO# 
*DiI^(^^H!if It 1 , 0 2 6, 9 7 S-taO^'lB] 1,15 

3, 1 9 e-f-tclE^cotO^rW^&^iiTj^-ei^c t:' 20 
ij = v'>^^2gf$<^ifrii, S^iz, MM ©gI#St2, 

3 5 9, 3 9 9-?-*/cliB*II#Bt8 8- 1 6 9, 5 7 
1 -^S-tP'R) 9 1 - 3 3 3 , 4 9 b-^^l>zmm^i^fz. 2, 

4, 5, 6-xb9T5y kf; 5vVS.?>'4-t Kd:^v 
-2, 5, 6-hUT5yk:°U 5 v>S.Of:i^ti^<^Ki:c75 

i§2i#:(75^t:ii, ifftc, JSI1#^3, 8 4 3, 8 9 2"^ 

aj>'ra4, 13 3, 9 bi^nximmwfiamB 4y 

0 8 9 6 9^St/|B]9 4/0 8 9 7 0-?-(C|Efg$n/j, 

4, 5-vT 5 y-i-y f-;n;°-7V'-;i'. 3, 4-vT5 30 
y t:7V'-^WSf/4, 5-v7$y-l- (4' -^'Dn^ 

LT. *t)0. 0 0 0 575^^3 1 2 

*L<^ HU»*L<l«t)0. 0 0 55i>-t>6M*%«r,S 

«:)*o 2^i&^w^fe*a«!|^{±, -fb^^ (I) co-fb^t; 

i9^ib*l*i^ J^^jT^fj^x^fe-g-vnc^^b^^'ai^* 
)St;tci3v^TffifflBiig'5;#snet):&;^»7°7-i±, j^g^b^fe 40 

(C is V ^ T ii-S^i ffl ^ ^^T V ^ ^ 7° 7 - 31^ oltfe-e* 
i9> C^tib<7)tt'T-(±> y :J'-7i-U'>vT^ >, 7 5^- 
T$y7xy-;w. y ^'-v7xy-;i/S.t>'^I*3S:*7' 

xy-;l', 5-N- (/3-t: KD+vJ^-f-;!-) T5y-2- 

y^;i/7xy--ii's 3-T 5 y 7xy-;i-, 1, 3--yt: 

Knaf->/<>-b'>, 1, 3-v t Kn:^-->-2-y 

>-t*>, 4-^^00-1, 3-vt KDdfv^>-fe* 2 50 
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, 4_v'T = y_l_ (y3-h KD4vJi:.f-;i/:^#v) 

■t*>. 2-T5y-4- (/?-t: KD^->a:-^;i/T5 y) - 

1-y h^->^>-t'>. 1, 3-vT 5 y^>-t'>. 1, 
3-i;'x (2, 4-vT5y7xy^v') 7°d/n*>, -t-y- 
•=e;K ff--^-7h-;i', e-n Ka^v-f >- K-;i'. 4- 

t: Kd^^v^" > K-;i^, 4-t: Kn^Jrv-N-y > 

t<Dmmx iomw.m'^x'^io znh(Dmum^ 
y—/}m^-t^m^ii. pk^mm.'iio^m^izMLx. *^ 

0. 0 0 0 5^^b5M*%4-.^i6*^t/i^»S L<, M 
!C&iL.<(±. *^0. 0 0 5>5-'b 3M%*.JS«i>^o 
^IbiaftS-t^'/S 7'^!i#SDet):^7°7-h LT, ^l&S^O 

X'^j:^-'it^^'l:mm^ifz>bo:>{P^^j: < t 

/i^^'&^o mmmmtLxii. mn±\ j~)v-SLXf 

VT'n^'N-y-Jl'^cOCi -C4ffi^T;l'3-;l^ ; V^)^ 

<) y ; n-;^^:-^;!^. fijx.li"2- 

7'hdr->J^^'y-;l'. -y'n tf l/>'=i>*>J :3-;L', V'u\z 

3 — ;i'=^y=ji-x;i'. vJc-f-i/>=^'*'; 
;l/=^ y jL-^ ;i/=ai - x y jl-^ ;i/= j. - -r S. 

i/^> v;i'=T n — $ ;A^(± 7 X y ^ -> 5^ y — 
(D^m^T ;u 3 - Mtt^JaSi^^S. ^ * 

tT*1Jl7)^'b4 0mS%5->^i6;&^i:*5*f* L<, 
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